134                                 COAL AND COKE
It is claimed that the vertical retort tar contained from 2 to 4 per cent, of free carbon, as compared with from 20 to 25 per cent, in horizontal or inclined retort tar, and that the naphthalene content in the former was about 50 per cent, less than
in the latter.
The cyanogen produced in these retorts is said to be about 40 per cent, less than in horizontals, but this commercial loss will be insignificant if the ammonia yield is increased as claimed.
In the matter of gas, it is claimed that the vertical retort production is materially higher for the same length and sectional area of retort than is possible with either the horizontal or inclined bench; this condition may be explained by the fact that a better utilization of the heating surface is effected in a vertical bench, due to the complete filling of the retorts. The daily production of gas in a 13-ft. retort is from 13,500 to 14,500 cu. ft., dependent upon the character of the coal carbonized. It is claimed that these figures represent normal operating conditions, and that in case of necessity a much higher yield of gas can be obtained. At the Zurich gas works, with 100 retorts each 13 ft. long, and with a carbonizing period of 8% hours, 1,700,000 cu. ft. of gas were produced, this being equivalent to a retort production of 17,000 cu. ft. in 24 hours.
The producing capacity of a DESSAU vertical bdnch depends, of course, upon the number of retorts in the bench, their length, the carbonizing period, and the character of the coal, but this yield can readily be increased by about 10 per cent, if steam is introduced into the lower end of the retort toward the end of the carbonizing period, thus adding water gas to the gas already produced; the steam is thoroughly decomposed during its upward travel through the deep bed of incandescent coke, thus also converting any remaining tarry constituents into illuminating gas. It is claimed that the heat energy consumed in the formation of the water gas is taken principally from the incandescent coke, while the carbon required is mainly supplied from the graphite deposit on the retort walls, it being claimed that this procedure also reduces the quantity of graphite which would otherwise have to be removed from the interior surface of the retort walls by some mechanical means.
This production of water gas causes a slight loss in calorific value, but it is claimed that it has a favorable effect upon the fuel consumption, because toward the end of the carbonizing